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PURPOSE: To form an ion implanting layer in arbitrary concentration distribution 
in the depth direction of a substrate by varying the energy of implanting ion 
beams continuously or by stages. 

CONSTITUTION: An N epitaxial layer 2 is formed onto a P-type substrate 1, 
and a mask 4 for implanting ions is executed. 0 + ions are implanted so as 
to reach to the substrate 1 from the surface, thus shaping a pair of SiOi layers 
3. Beam energy is changed continuously or by stages at that time. The range 
of variation of beams is brought to approximately several keV-200keV, and 
beam currents are kept constant with the fluctuation of energy or beam currents 
are controlled, thus acquiring desired concentration distribution. According 
to the constitution, a region in which the concentration distribution of 0 + ions 
is kept constant is formed deeply up to the substrate 1, thus obtaining the 
Si0 2 layers 3 for element isolation. 
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PURPOSE: To make sure the execution of ion implantation work by previously 
forming a photo -resist film having an area smaller than a metallic film patterned 
and not brought into contact with an edge onto the metallic film. 

CONSTITUTION: An Si0 2 film 12 is shaped onto a semiconductor substrate 11, 
an A/ film 13 is formed and patterned through a photolithographic technique, 
and a photo-resist pattern 14 is shaped onto the A I film by using the photolitho- 
graphic technique again. When ions are implanted under the state, the photo- 
resist 14 on the A/ film 13 is changed into a discolored photo- resist 15. Conse- 
quently, ion implantation work can be made sure at that time. Since the photo- 
resist 14 is not brought into contact with the edge of the Al film 13, storage 
charges by ion implantation generate no defect of Al. 
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12: silicon oxide film 
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PURPOSE: To prevent the variation of an illumination range by the slight position- 
al displacement of an exposure device, and to conduct stabilized illumination 
by separately constituting a Kohler illumination optical system and an illumina- 
tion light source section, directly receiving light from the light source section 
by a Kohler illumination optical system and performing Kohler illumination. 

CONSTITUTION: When an XY stage 14 is moved, the center of gravity of an 
exposure device 2 is shifted, and the exposure device 2 is tilted slightly and 
vibrated. Since a light source section 3 is separated from the exposure mecha- 
nism section 2, including even an optical integrator 8, incident luminous flux 
to the optical integrator 8 is kept constant even when the exposure mechanism 
section is inclined slightly or vibrated. The relative positions of the integrator 
8 and a lens 10 and a reticle 11 change, but the range of illumination on the 
reticle 11 is not altered when a secondary light source shaped by the integrator 
8 and the entrance pupil of a projection optical system 12 are arranged so 
as to be conjugated, that is, they are Kohler-illuminated by the lens 10, thus 
resulting in stabilized illumination at all times. 
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